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. ' PREFACE 



An understandng of b«atc human anatomy 'and physiology is essential to any 
penan prefMring to enter • hetrith Mci^Mtian. This Instructional unit is designed- to f 
introdiiee you to the Mruetum end' functions of the t^uman nervous system-and the 
Jnterreietlanshipt of the tmo^md to famiUjvize you with some of the terms and 
. cdncepts nec6m»y for m underttandlng of the nervous system. 

.Thi» t»>lt consists of a pfetest, four modolgs with their optional activities, a 
glossary of. terms, and a pogt»tett« ^ r 

Begin this modular W by taking the brief' pretest at .the front of t^e^booklet. 
Wi-ite your answers on a sliael and pass it in to your Instructor. • " 

. ■ ' . . 

. Next, read through each of the rpodules (Introduction to the Nervous System, * 
Nerve Impulse Conduction, The Central 'Nervous .^System, and The Peripheral Nervous 
System) and Investigate my of the optional activities that* may be helpful or ' 
mteresting to you. The «|rt{«Ml tetlvities will help you learn more about some of the 
materials presented. ... 

" . - . P 
At the end of this unit Is • glMsary which provides you with'bVief definitions/of 
many of th^ terms used in the modules. j 

Upon comptetion of this unit, you should > be able to demonstrate ^' under- 
standing of the material prasuiHad by your performance on the post-test. When you 
have flnlebed this will, and fe^l that you ifiderstand the information -presented, take 
the post>test tharfoltowi, Wrila da«m your answera on a sheet of paper and pass it in 
to your instructor, who will give you your grade. 
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The Nervous System 
PRETEST 



1. Name .the two divisions of the autonomic nervous system. 



X; 



j/*2* A nerve cell is known as a: 



The n^rvoOs system relays coded communications from one area of the bod\ to 
another through the ^transmission of: - * ^ ' * ' 

A. chenQicals. ^ « ' , . • 

Br'^m'puls^s. * * . _ . 

C. sensed. - , 

D. ' stinrluli. q 



4. The junction between two nerve ^cells is called *a; 



A. thrQ'^shold. 

B. stimijlus. 

C. reflex. 

D. ^^ynapse. 



'5. The long, thin part bf a nerve cell that conducts impulses , away frorri the re,\l ' . ^ 
body is- called the: . * t ' - * 



' 1- 
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The nna]or controlling organ of l:^e nervous system is the: . 
spi.nftl cord. ' -^^ 



f3, h^art./ ^ 
C/ brain. 
D. stomach. 



Name th^ two or^qnns of the ^centrar nervous system. 



/ 



The three membranes that' surround the DPqans of tjie rrntTnl nrrvnnn '^.yotom 
are collectively cartled the: • ' ^ , ' 



f " 



T>iD portron of the brain th%L is responsible' for smooth andibalanced rxrrutionr 
of movements is th^-r , ^ * 

A. 'Cerebellum. ■ 

pbns, 
C. hypothalamun 

mcdulln. 



^Vhich part of the brain contains pardinc, respiratory, and vasnmnlor r^fMi) i-r-.''' 

AI interbrain • . . ^ . . ^ 

B. midbrain ' . ^ i , , , ' 

C. pons ' ' ' ' ; ' ' . # < 

D. /medullfj ''\ V ' # • ^ 



A- 



11. Name the'tliree'major divisions of the brain. 

^ . 1 . •} 



12. There arc how many pairs" of- spinal nerves?<^ At 

A. a " ' ^ ,• 

B. 12 , 

. c".' 2n • * ■ \ - ■ . 

' . 10. 31 ' 



]»3. The 12 pairs of nnrves nrisinq -frorn \\w hrnin llvit supply fibrM'G to Inr hrnd, 
nebk, nod chbst rcqioon are the: 



14. Name the divisioo of thp autooomic nervous system that prepares fhd, body for 
danq^rous or stressful situations. ^ ^ ^ 



15. In sevpral botiy rnqions,. qroup-T of '^pin.nl norvps fuiru r (hu[)1ox^h'I //ni'r' . ciWftl 

a', effectors. ' , V . • 

n*. plcxiff;r)S. ' ' ^ ' -'^^ 

, .C.'rreceotors, m-^* ' * ^ 

' Q. .fefleies.^ * - ' > 
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16. List the three autonomtc nervous system effectors. 



. 17*. Which of the folhovtring is a major- function of the spinal cord?- 



♦ % 



*A, rontroUjngreJlexes'/' ' ^ 

' B. , producing (j^rebrospina[ fluid 

C. ^ initiating breathing 

D. * regulating internal temperature 



18. Which structures of ti^e br^ain are ifilled with ccrobrospmal fluid'^ 
A. nerves ' ^ * . ' 

n. ^ vont-ricles • ^ ^ , 

C. Iicmisphere's ^ * ^ * 

D. lobes ' , ^ ^ • 

'or * , 



j = , ■ • •• 
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INTRODUC nON TD THE KlER V'OUS SYSTEM 

4. 

I 

Objectives ^ «^ 

Upon ^nrnplot ion of lliir> /nodule, you should bo ohln In: 

ft • 

K 0^scrih>e the qrnqral orqorii/nLion of the nprvnus r,vj)tf'rn, 
2. idrnlify the hfy>ic funcLiorU) of the iiorvdur, systrtn. 



AUhoufjh both hurnnnn nivl trrnr, nrc hvinrj or(]nnistn^. slmnnrj I In- r.. MV^ 
eiwi ronmoiU mul linvtnrj rfiniiy of l^he r^fjinr !)nr,ir .roquirni^nt for surviV'il, thfrt'' .irn 
countless differnilees botwonn you nnd the trees oytsicJe yrfur windnvf. rjonif of tlu' 
inor^t significant differences nrc due lo the fnct that you hnvo n'nervou'^. sy^^W-'n nui! 
the 'tree does not. F or Jhat reason, you ran perceive nnd rrnri irhmfflintply to 
cfianqes in your surroundings^^rnovc about at will, and prrfortnjnniiy rllhPi nrtivitn^':; ^ 
you probably nrwer stop tcithmk about. , .li'jst what the neivour, nyslnn dor-;,' .ind liow 
it does It, the subject of tins modular unit. 

Tlie nervous system is based'' on a single basic unit, tbn nerve cell. Yet in [c^rrns 
of both organization and operatiori, , the nervous system can br divided mtn h*/o 
subsystems, the c§ntral nervo'us system and thfe peripheral nervous syqtem. Though 
largely interlinl<ed, these two divisions arc quite distinct. 

Tte central nervous system is tfie cpre of the nervous system,, rehtr.ril m 
its physical and functional position. There are only two organs m this- subdivision: ^ 
the brain , arid i ts extei^sion, the spinal cord ; The brain is the (jreal controHing unit of 
the nervous system, the orgtin to whir^li all parts of.lhf^ system UmiI rmii ij[)on v/tnch 
all parts of the system depend. The spirial cord is in structure and function rattier 
like a ttuck .cable of comrminication linbs. it serves nr, llie ronnection fK.'! ween^l he 
brain nnd thh rest of th"b borly. However, tbe^corrl is inorn llian^mertMy a rlinnru I for 
bpoin-to-body messages. It too exerciscLS a measure of control over'reitnin l<n<ly 
activities, especially those called reflex octions* 

)'■■■■■■ 

c The peripheral nervous syste^-n extenrls from it*; loot'; in thn rrnlr.il \\\y.\jn\v\^ 
system to the periphery of iUe l)Ofly» ^his r>iil)systr'iT! inrhidr-'S \7 .pnii', uf ri.»ni;ii 
nerves whicfi originate in the brain, and 31 pairs of s[jin;\l nr-rves wlurti :m r>i^ in IIk' 
spindl cord and reach, 'in some cases, to the outermost sur'ffices of-l tie* t)0(ly,^ to Itir 
sensory organs, and to tt^e |pody*s muscles, * 

The -autonomic nervous system is classified as port^ of the beriphernl nr^vous 
systenp/ It is lin/ced to the central fiorvous system by some of the 'cranial and :.[Vinnl 
iiervcG. This s^tprjn is callfid yutonnmic, nr indnpefnflrn^ bprnunn it jisiinll^ niifrntrn ' 
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boyond tho lovfl .of- rnnr,riouG control. It is_ mnrlo *ufi of two (^ounro^ji.jhnnnf] iivi- 
/^lon*^', llif^ ny mpnr h cUr <\nt\ I ho f)ar;)nyfr ip nl hotin f.yGterri'^,. lUr^.r two Mjbclivf-jofr, h-ivf 
<)onprnlly oppo5jinf>(^f fortr, on hofly orrjans, nnri.hplwoon Ihclrj c liPri. .h,»l.uu r mfli 
oilier m Lho rf)fjuJalion of horly. proressps. ' 

V Tfio nervous system functions as^TwIiolo to fjnllior, prorp%s, nn't 'K-t, u['on 
mrorfnntmn avnilnble to' lho" hody fromMho onvironmont, hoth tlic cxIiM^nnj 
ofiy|ronrnonl of tho tworld nround us- anri lUv intornhl mvirpn'i'nnnt nf t^-:o 'cts^^ ( 1 f. 
A vitnl [vnrl of this proooss i.G tho activity of irnpulso { rnnsmi^sim wiltimjla^ n('rvf>tr> 
syototn. Irnpulso Irnnsmission is the rolaymq of coded ronimuniral inns froiD rm,. nn^u 
of tho body to anotficr.^ho transmission is earned out hy the l)a^,if^ unit of llv- 
nervous nyslern, tho nerve cells. The coinrnuhicat ionri which 'ire passed alonfi (mh ho 
mformation gathered by tho special senses (sight, -hoarinr], taste, toucf), or Mnoli), oi 
they carv4ie information about tho internal state pf the body. The ronlr-il 'irM-vcm 
system instructs t he. body^ jiow to float wi-th what-s going on internc-^lly and exlein')llv 
through messages sent to tho muscles, glands, and organs of t!io body. Throurjh I hn 
messages the nervous, systoai performs another^'hf its functions: rourdmat lug ! h(> 
movnmcnt of' t lie body*s various muscles. ' 

'» ^ ^ _ , ^ , ^ 

. . As v/ill t)e seen in tho**follov/ing modules, tlu? structur-e rjf tho nervnus -asI-m is 
ideal for its task: tho task of body-wide' inf ormation gathering and i^umr lUinirat ion 
about tlif-^ mner and ^outer onvironmonts\of tt>o body, -ind hnkmg and rufU roMmcj* 
thousands of activities, systems, and functidns of the human body. ^ ^ 



NERVE IMPULSE CONDUCTION 



Objectives ' „ ^ . ^ ' * 

Upon completion- of this mbdule, you should he* able to: ' - v 



\, Identify the types of neurons^ 

2, Describe tlie structure of neurons! 

3, Identify, and iiescribe the structures and proconsos 
impulse conduction. 

4, Describe the mechanism of a reflex arc. 



involved m nervDus 



Communication is tlie basic functio/l^f the nervous system. The nerve cMI or 
neuron is the basic unit of the nerwous- system; it is structured sppcifically to 
'.transmit tfie system's communication^througliout thfe body as -si'mpi-y and nfficiecUly 
as possible. The neuron's tasks cpnsist of receiving, conductinjg, and referring the 
incoming co'mmunicat ions—or impulses — from one part of the system lo the next. 

The" design of the neuron reflects its function (see Figure !)• The neuron, ii^^^ . 
any other cell, has the cell body as its cqntr,al or main'part. This is the l^ulkiest" nrea - 
ol^the cell and contains fche nucleus an3 other necessary cell structures. The neuron 
differs from other cells in that the cell body^ continues into a long, thin, sterti-like 
projection callcfd the axon . The axon* can be tfonnendously ^ong. Tor instance, W\(i 

'•axon of a neuron in the foot can'extend the entire length of the leg up to tlie lower 
pa,rt o/ the spinal cord, this part of the nerve coll ponducts nervous impulses ^wny 
from tlic cell body, rather like a wire thatiff- conducts electrical current away frocn a 
•battery. Axons, like wire, require some ki^nd of insulation in t)rder Ig con/iuct the 

^ impulses efficiently. In* the nervous system, this insulation is provided f:)y a vyhlte, 
fatty substance wrapped around, "the axon called myelin . My-elin makes the axons 
appear white, especially if there are miny axons bundled together. (Axons bundle 
together like cat)les to form nerve tracts . 




DENDRITES 



AXON 



Figure I. The Neuron 



Axons are unique to^^nerve cells; so Are the structures called dendritos. 
Dendrite's are often compared to microscopic tree branches growing out from tho 
neuron ceW body. They are fine, multiple-bc.anching fingers that receive incomimi 
impulses from various sources; from axon ends of other nerve cells, or directly from 
the environment. The dendrites thert^pass. the impulses to the cell body. The only 
path an impulse can follow through a neuron is from dendrite,, to cell body, to nx^. 

The communications passii^g through^ the nervous system travel in two 
directions, from the peripheral to the, central nervous system nnd vice. versa.' ^nsdry_ 
neurons are those nerve cells that bring messages lo the central nervous system. Tho 
sensory neurons originate' in areas that experience the rnvironmenr: the .'^kin, rynr,, 
nose,' tongue, and so on; Their' function Is to' receive infownation aljout Hie 
environment and the state of the body «and relay it to the spinal cord and !.)rai'n. 
Motor neurons relay impulses in the opposite direction, from cord and brain back to 
the body-parts. The motor neurons originate within the central nervous system from 
which t%-^ receive the impulses they conduct. Most of the axons of motor neurons 
end jn mijscles. Impulses- travelmg along motor neuivins are relayed lo. muscle I issue. 
Muscles contract in response to -the impulses to produce- some kind of movement*. 
Thus, moto^ neurons function to conduct impulses from the central nervous system In 
the tissues, which can then act in response^ _ ' . . 

Associ,ation herons (or interneurong) lie between the sensory and motor nervo 
cells. The association neurons are found only in the brain and spinal cord, vwhore they 
transmit impulses between, other neurons. In a typical nerve pathway, an impulse 
travels .from ,a sensSry neuron through one or more association neurons, and from 
there to -a'-motor neuron. Association neurons channel incojming ^sensor.y; infnrma- 
'tion, either routing it to higher levels in the centraf nervous system or managing it 
themselves. Much of the b'^ln iTmade up of association neurons.. > 

In order, for the nervous system to be..able to relay information from one part of 
the body td ' another, each* neurph must be capable of receiving, conducting, -^nd 
tfansmi'ttihg impulses. Certain properties of nfurons ensure that'these. processes can 
occur; these properties include excitabil ity, condu ctivity, and adherence to the 
all-or-none law . A ne'uron is extremely ^ensitive to appro'priate incoming signals ^or 
stimuli), whether the "stimulus comes from the environment orfrom another neuron. 
The neural will react to the-stimulus generating an impulse. This is the property 
of pxcitafility. Once t^e stimulus has excited the neuron and the cell has produced 
an impulse, th^ impulse hiust then be. transmitted along tfie neuron to Poach iln nr«xl 
destination wrthin' the nervous system. This transmitting activity deperul'; nn ihr« 
property of conductivity, An impulse generated wittiin an excited neuion will 
conducted through the entire nerve cpU. Tome stimuli vn too weal- afid inuM 1"^ 
ignorecf by the nervous system. Only stimuli of a cer.t.ain r.trt-ngth will rainr- n neuio.f 

<to generate an impulse, and the impulse gonerated must be nf a crrtain st rrnrji h .in 
guarantee its further conduction. Therefore -each impulse generated- or coiulurir d.is 
the strongest impulse the cell can produce; it v/ill then travel the entire lengtimf the 
neuron v/ithout dying out'. Each neuron is capable of generating only one strengtti nr 

•type of signal. This signal, or impulse, wiU- be produced only if tlie stimukr, lluif 
generates it is strong enough.' This principle is rather like the merliaaism of a lint> of 
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falling-dommoe^.: eit,her the dominoes fall, or Ihey don't, fli lHoy are knocked hard 
enougl. to fan,-then they falJ all the way ovcn^ to the next domino. -If not, then t.hey 
remain-standing and nothin? happens. \n nervous cond.iction, this prmc.pie is calledrs^ 
the all-or-nonp law. • _ • 

The transmission of an -impulse along an individual neuron ir, an electrical 
occurrence; however, impulse transnmssion fjcross the" junction hetween neurons is a 
chemical occurrence. This is due to the structure of tho.e cnnnerr ions. ' Neurons do 
not come into direct Wact wll.h each other.. There -rr. a very ^nnal space bet woe 
the axon end of one neuron and the dendrites of .the next neuroA. Thir. gap is ca led 
the synapse. Electrical impulses cannot pass across the synapse; instead impulses 
are carried' across the ^ap by chemical transmitters. An impulse arriving at U>e nxoa 
end of an excited neuron' will cause .the release of chemical transmitter substances 
from the axon. These chemicals flow Across the synapse t/>: the dendrites the next 
neuron where they generate an impulse iip th(^ next neuron. It may seem odd that a 
connection bet-ween two conducting cells should consist of a gap, but ,the structure of . 
the synapse, aids in the efficient functioning of the nervous system. Because 
dendritS'are sensitive to the transmitter chemical, while .-f ^^te 

ran travel across a synapse in only one direction. The property of fjlujue i. <ano her 
advanfage peculiar to the synapse. T],e chemical IransmUlers are ens an y 
rnSacturSIn the axon ends;'even so, loo much impulse conduction ^^ '^^^^l^ l^;;^:^ 
usb ua> the supplies of transmitter substances. When there is no more chem.ral tran ; 
mittJ-'left, iriTpulses can no longer be conducted across the synapse, fatigue tultil s 
Tpr^tective^function by. preventing the nefvous syslem from l^ecom.nq ovei- 
slimulated and overloaded. Once the', supplies of chemical transmitters are brought 
again t(^ normal levels, .impulse conduction across the synapse can resume as norma). 

" Coordination is another of the functions of the nervous system fcommunicat.nn 
^d co^^;^tT^;ir.e very closely.related). The nervous system '^"^9;^';'/^'^^;^^;^'^^^^ 
way tTiat it can ^ordinate. everything occurring between input to the body,--and the 
body's reaction. Recept?^s monitor the environment. A receptor is a se^.sory neuron, 
usually a- part of a sei^ory organ (for instance the eye or, the ^'<';); J^J.^'^'^^P 
" transrnit impulses in resf)onse to specific stimuli: the eyes respond to light, the skin 
X^ucU, and so on. The^e impulses pass'. to t.h. ^onductor^ or the -terneuror^ w cl 
lonXct them tcT the appropriate level of the central "orvous system rondu Lors 
theJcetay-the resulting impulses froip the centraFnervous system. to the effector,.. 
rJectors ate the systems or structures that ar"e capable of receiving^and ruling . pon 
i)4tructl-ons from the central nervous system, -fiesides ttie skeletal ^ /^'^^;V;^'y 
muscies,-ef(ectors include the smooth or visr;eral mwsclns ...ul the qlnnd.. Ar / > 
these-sttoires will, wtxjn stimulated b^ Ihe co\ulucr:.i.', r"n-l*.re an action '.u.tnhl. 
.tirthe central nervous system's decision on hhw to respond tn .ir,MHfin,<> i;iihh. 

The refl ex' arc is a simple exampte «)f' micIi a si imulurt-rea, t mn (,nll.u.. A. 
reflex ar^lTcapable of detecting change, and cau.-.inr, ;t response to thai Hiancie 
without conscious control. At 4ts lowest level the reflex arc .s a three-ncurnn nr r . 
between a receptor, an interneuron, and .an effector. (Sec Figure I). H e circa 
synapses somewrtere wrthin the central nervous system (for example, fhe/spinal 
cordr* The receptor' generates an impulse in response to a, stimulus from the 
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environment. This impulse passes to an afferent (sensory) neuron, which conducr^ rt 
to the central nervous .system. Here it synapses with arwinterneuron which then 
Synapses with an efferent, (motor) neuron. The efferent neilron conducts an impulse 
back bo the ap[5ropriate effedtor; the effector then produces a reflex action . ; 



X — 
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EFFECTOR 

(muscle) 



Figure 2. A Reflex Arc 



An example of a simple reflex arc is what happens when you totjch somelhinq 
that is very hot. Receptors in youi^ fingers detect the dangerously high temperature. 
They generate an impulse in an afferent neuron which conducts the impulse to Iho 
spinal cord. The impulse synapses- with an intemeuron in tlie spinal cnrri mx\ rhen 
directly within efferent, neurqrt. (The impulse does not Iiave to go to the lirain for n 
decision on what action .to take.) The efferent neuron carries impuhm to rhe offer- 
tors, the muscles of the^arm^ and causes them to contract. This pulls the finqerr, 
away from tl^ ho* object. 

The action that results from a reflex arc is colled a reflex aetion, or simply n 
reflex. All reflex actions have the fnllowing characteristics in cnmmnn: 

• The action is involuntary; if cannot be started or stopped nl will. 

The action is stereotyped; that is, stimuiaCTorTof a receptor in the same wny 
will always cause the same response. 

• The action serves a purposeful (usually protective) function^ ^ 
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Df course, reflex arcs vary in complexity. The receptor area may bo dendriten 
ol^the afferent neuron itself. Or the reflex arc may, have several seUs of synapser. in 
it: in the penipheral area, or in tho centra] nervous nystem where several inlnr- 
neurohs/may intervene between 'therafferent and efferent neurons. Simj)le retlex arcs 
-may synapse in the spinal cord;' more complex reflex arcs may transmit impulses all 
'the v^ay to the brain. . ' * 



^qptionAl activity 

• Think of several reflex' actidhs and describe how tliey protect thf'body. 



THE CENTRAL NERVOUS SYSTEM 

' , Objectives • ^ ^ \ ' • ^ 

' ^^^^"^""""^ . •» 

tipon completion of tiiis module-, you-should be able to; 

U Identify and destfrib^'Hie m^jor parts of the brain (brain stem, cerebellum, 
. cerebrum, and ventricles), - ' ^ * , 

2^ Identify ^nd describe the regions, structures, and functic5ns' of rhe npinai 
' * ' cord, ' > ' 

^" k Name the •three meninges and doscpibe their functions. 

.^•The central nervous system is located entirely within the skull anrnvortrbrnl 
colurrtfj «nd consists of Just two organs^ the Hrain and Hie ffflnnl ^ord. ihv spinnl 
coikI/i^ the first area* where nerve impulses from the periphery of the body nre 
received. Here they are routed through reflex r^^ponsen or to the brain for further 
processing. ^ - • , i< 

* . * The brain is the major controlling organ of the body,^ It is the center nf^all 
thought, emotions,* and intelligence. It is the- organ that^ receives sensory impulse'= 



from thkj body and initiates motor impulses to Ihe bpdy. The average ndult iorain 
weighs al.out three pounds. It is divided into thr?e major areas: the brain stem , the 
cerebellum, and the cerebrum , (See Figure 3), / ' I , 



/T4ie brain stem is located in the lowor center of the head, where it connects 
directly to the spinal cord, ^F-he brain stem itself is divided into four major, parts: the 
medulla oblongata , the pons, the midbrain , and the interbrain (or diencephalon ), 

> The medulla oblongata is located in'the lowcst'part of the brain' stem', wh(?re it' 
is^ a direct continuation of th^ spinal cord. The medulla is about one in^h long and 
contains fpany nerve^cell fibers ( white mattef) and cell bodies ( gray rnatte r), Thp 
main purpose of the medulla is to regulgte several vital and ^nonvit^al Uod^ function's,- 
The areas within the medulla that perform these functions are known nv. renlern, Tho 
vital centers in the medulla are necessary for survival; theoe centorn include 
cardiac centers which control heart rate, the respiratory conteVG whirli rnquhnto inle 
and deptKqT breathing, and the vasomotor centers which control blood pror,r,urp. AKn 
located in the medulla are several nonvital centers, whicti contro) sucti tlnn^f. 
swallowing, vomiting, coughing, and sneezing. 

The pons is located between the miclbrain and the medulla. It consists mostly of 
nerve fibers (white matter) passing, from ^e medulla to the cerebrum. The 
pneumotaxic center, anojiher respiratory center, lies within' the pons, Thi-s center 
inhibits lengthy inspiration and contributes to expiration during the breathing cycle. 
No matter how long and .hard you try to hold your breath, this involuntary center vAW 
eventually override your conscious control and force you to broattio again. 
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figure 3. Cross-section of the Brain 
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' The midbrain connects Ihc pons and corpb-llum with \Ur .rrrrbrum. It loo m 
made up largely of bundles of fibers carrying i.npi.l.o. fro.n.tiir; rernbrum to ipwnr 

• areas of the brain stem and tQ the spinal-cord. Most of the functions of the mK«>r.n.n 
•concern reflex reactions, especially, auditory and "visual nnon. Tl'^r.. mciudp, ..H 

actions as turning the head in order to hear- something bo,Uov ov moving Ihn h. ■ d 
(turning, ducking) irvbfder to avoid an oncoming object. The midbrain nlr.o appn.-.r. In 
Be concerned with maintaining balance and posture. 

The top portion of the'b'rain stem js formed by the interbrain, or dionr.^phnlon. 
It consists of the thalamus, and located directly below, the smaller h^OZIl! 'lill^T-iJ^-- 
About four- fifths of the interbrain is the thalamus, an organ located near the rent or 
of th^ brain. The thalamus is a highly diveT^e organ and is concerned witli hundipd,. 
of body functions.. It acts as a sort of relay station; where impulses from different 
darts of the' body are grouped according, to similarkies (e.g., pain) and- relayed to 
-other areas of tlie brain. Impulses from all of the senses (except smell) are inte-- 

• qrated by the thalamus and channeled for further processi/ig. The thalamus is also , 
involved in the state of alertness or wakefulness of the body and seems to be able to 
differentiate between and rank the pleasantness or unpleasantness of a stimulus. 
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The lower portion of the' interbrain is formed by the hypothalamus, fhe 
hypothalamus is connected to the thalamus, the/r^rebral cortex, and through-a stalk 
of nerve fibers and bipod vessels, to the pituitary gland The primary function of the, 
hypothalamus is to maintain homeostasis (the proper state gnd balancer, cff body 
'functions). Towar^ this .end, 'the hypothalamus is involved in tempernturo and 
water-balance regulation, the controj of food intake (hunger), the regulation of 
gastric secretions, embtional expression, and the control of pituitary functions. (Sop 
"The Pituitary Gl\nd»' m"odule.) * ' ' 

The second major (and second largest) portion of the brain is the cefobollum or . 
hindbrain. It is connected to, and lies immediately^ behind, the modnlln and pons. The 
c&rebellum is made up a'f twq cerebellar hemispheres connected in the mickilo by the-.: 
venpis. This, gives the cerebellum, when viewed from behind, n shape similar to ;i 
fully-opened clamshelL All functions of the cejrehellum are beyond consrioua 
control: it operates completely subconsciously. Cerebellar functions mainly involvo 
the cTOordination and integration of muscle movements. It is important to note that* 
the cerebellum does not initiatp movements but rather is responsible for their smooth 
and balanced executions. It also coordinates reftexes that maintai.n balance and 
equilibt;ium. ^ ' ' ' ^ ^ ^ 

The largest and[,most significant part qf the brain is the, cerebrum. It is divided 
into two mirror-i[1ia^e halves called hemispheres , eachNprimarily concerned with 
movements *and sensations of one side of tbe ijody. The right.hemlsphere controls^ the 
left side of the body and vice versa.^ The 'hemispheres make up aboyt^70% of^-thp 
brain. Structurally, they are each composed of an outer layer of gray muLtep»n;}lled 
the cortex, ^d an inner layer of white matter called the medullary body . The two 
hemispheres are conriected by a bundle of fibers called thc^ ^orpur. raUnsum. Tarh 
hemisphere is divided ^functionally into four loj^es: the qccipital, Um poral^ frontal, 
and parietal lobes: The occipital lobe rec^ves and analyzes visual infor.mal ion, the 
temporal -lobe is concerned primarily with liarrTing add memory qf* things seen and 
heard, the frontal lobe regulates vcOuntaryVmovement, ancf the- parietal lobe is 
associgted with the senses of touch and fcalance^ there are obviously thousands 'of 
other functions Involving intellect, personality,' and V^uhsory-motor integrations that > 
are 'performed within the cerebral' hemispheres; however, an extensive discussion of 
these is beyond the scope of this module. 

» - ✓ . 

.Other important features of the brain are the ventricles. The ventricles are. a 
series pf cavities locatetji Inside the brain that 'are filled with cerebrospinal fl uid. 
There are four true ventricles: the right and left lateral ventricles, located withm 
the cerebral hemispheres; the third ventricle ^ located in the interbrain; and the 
fourth vehtricle » located in the pons and medulla. The lateral vontrirles and I he 
fourth ventricle are each connected to the third ventricle by . a small rhminel. Thn 
fourth ventricle cprnmunicates .by n ohannol with the '-ipinnl' nrw d IhiIow. V.'iM-nUir 
structures within the ventricles secrete the rcrnhroripinal fluul, which i''. di-iivfl fiuni 
tf>e blood. This fluid surrounds the brain and '^|iinaUcord niTvnn rn;iinl/'i'. .» hihi(c;inl 
and nn-echanical barrier to dissipate the shock of any lilnws lo lhr« liond.' linrnir.r 
cerebrbspinal fluid completely surrounds the hrpin, tlin brain litornlly floMts wilhin 
the skull. ,In this manner the fluid also helps bear the weight of. the brain. 



The second organ of the central nervous system, the Spinal cord, is -located 
within a hollow- canal that runs through the center. of the vertebral cQltimn. In an, 
adult, the cord is about 18 inches long; it runs from tlie base of the l)rain stem to L.h.v 
second lumbar vertebra. The cord is divided into three regions: an ui)ppr £orvical, .11 
middle ihoracic, andia lower lumbosacral region. A cross-section of the cord shows . 
an H-shaped core of ^ay matter surrounded by fibers of white matter which run up 
and down the cord. ' . 

< 

The main function? of the spinal cord include relaying information to and from? 
th? brain, and controlling spinal reflexes. (Reflex arcs abe -discussed in another 
module.) - , • ^ ■ ' \' 

• Surrounding both the brain and spinal coed are three protecVive membranes- 
called the meninges. The outer membrane, the dura mater , is a tough fibrous la/er-, 
the middle arathnoi'd is a thin, web-lii<e tissue -that encloses, a space containing the 
cerebrospinal fluid; and the Inner la^er, the pia mater, is a soft lining, which contains 
many blood vessels. .The-pia mater is also involved in tiie secretion of cerebrospinal 
fluid. . 

' The central nervous system, along with ij^s suppbrtinq structures is responsible 
for ■ initiating, evaluating, coordinating, and/br integrating nearly every process 
occurring in the body. 

' ' • ■ . 

OPTIONAL ACTIVITIES " * ' ^ 

' .' • Investigate "spinal cord injufies and the different results of injuries at difT 
. ^ , ferent levels of pe cord. . ' ' 

• Find out why .many stroi<^affect the use of. only one sidejof the body. 




THE PrRIPHEIJAl.. NIIRVOUS SYSTEM 



Objectlvis ' ' . ' - ■ . , 

Upon completion of this module, you should be able to: 

1. Describe thfe structure and functions' of the sensory-somatic nervous 

systern, • • , ^ ' 

2. Descnibe the structyre^an^ functions of the autonomic nervous systefn. — 



The peripheral nervous system is the part of the nervous syr^tom that lies 
outside the skull brid vertebral colymn. Mt is usually divided into two systems: U^p^ 
sensery-som^tic hirvous system and the autonomic nervous system . 

The sensory-somatic system is not actually one s^tem, but wther a collection 
of different syste'ms. It include3 the nerves that Supply thd skin and skelotnl muscles,^^ 
mnre.sp^ificallv. the spina 1 and cranial nerves . 

There ar6 31 pairs of spinal nerves, each arising from a cer-taki nroa Of Lhe 
spinal cord. They are named according to where they originate: there are 0' cervical, 
12 thoracic, 5 lumbar, 5 sacral, and 1 coccygeal nerve pair. Spinal nerves disperse to 
skrn ahd muscle regions throughout the body. There is an overlap of functions with 
neighboring nerves so if damage to a nerve should occur there will nof be a complete 
loss of function in that region. The spinal nerve§S^ve the spinal column through 
small holes .between vertebrae which, in the upper cordfu^re near the nerves' points of 
origin. However, in the tower segment (because the cord is shorter tlian the r,pinol 
column), some spinal nerves must travel downward to reach their poinfr, of nxit. 
Large bundles of these nerves form a sijrE of continunnoe to the spinnl rnrrl nnlled tlif> 
cauda equina (lUerally, horse'sXairl). 

■ • .J 

In several areas of the body groups' of spinal nerves nombint? to fnrrTi o rnmplox 
nerve network called a plexus, from these, nerves are distributed to npnrhy rr-qion". 
of skin aftd muscle. The major nerve plexuses are the cervical plgxus of the neck, Ihn 
brachial plexus of the upper arm, the lumbar plexus of the lower back,"ind the sacral^ 
plexus of the pelvis. • . 
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The' cranial nerves are 12 pairs of mnj^)r norvos whirli arise from I he hi am and 
brain stern. These ner*vo.8 supply sensory and motor fibers which innervate niusclns, 
glands, mucous membranes, sKin, and the special senses of the heard, neck, and upper 
chest regions. (One nerve, the- yaqus nerve , extends as far as the abdomer\J Cranial 
nerves are identified by both a hafne and ^ number (Roman numerals I through' XII). 
The 'names and numbers of the '12 cranial -nerves are as foHowa: I, Olfactory; II, 
Opticj'lII, Oculomotor; IV, Trochlear; V, Trigeminal; VI, Abducent; VII, Facial; VIII, 
Vestibuloct)chlear (or Auditory);'IX, Glossopharyngeal; X, Vagus; 'XI, Accessory; XII, 
Hypoglossal?^ ^ • * ' . 

Table 1 charts the ,composi ti9n and function of- each of the cranfal nerves. 



TA3UE 1 
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Nerve 



Composi tlon 
•M motor 
S sensory 



Tunclion « 



L Olfactory 



'Smell 



Optic 



Sight 





Oculomotor 


M 

s • 

/ 

*/ 


Eye mgv6m6nts \ 

Focusing, pupH*'changes, ^ 
muscle sense i ^ 




Trochlear 


S ; 


Fye rnovernehl 

^ \ 

Muscle^ iionse ^ % 


• V. 


Trigeminal ^ 


M _ 
S 

t r-n : 


Chewing ' - 
Sc^nsation from i^ead ^ 

-i— — ^ 


' ' «■ 

VI. 


^tjglu^:ent 


- \ 

■ M 
S 


Eye movement 
. Muscle sense n 




• 
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■f . 



J 



Nerve 



/VII. Facial 



TABLE 1 
(Continu^ 



Composition ^ 

M = motor Funrctiofn 
S = sensory ^ ^ 



V III/ Vestibulocochlear 
(statoacoustic, 
acoustic, auditpry) 



IX. GI6ssopharyngeaI 



Vagus 



-r 



XI. ^ Accessory 



V XII. Hypoglossal^ 



. S ., 



Faei^ c^xpressicJn ■ 



tj^ 

''1 



Posture, hearing, KakincT} 



S 



Swallowing c 
Taste, gener^b sensation 



M 
S 



Visceral muscle movement 
Visceral sensation - 



M 



I, hertd^mc 



Swallowing, hejidxmovement 



M 



Speech, SA;vallowing 
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• °< ^ho autonaVnic nervous system serves the; autonomic effectors: the heart 
.muscle, smooth muscio, nnd qlnnds of the body. It consists of two further divisions, 
t\ye nvmpnthetic^ division and the parnsympnthetic division . Most of the nntonnmir 
j^ervous functions are complf2tely subconscious, operating at the reflex level. 

The parasympathetic division or system consists of nerve fibers that arise from 
.four of the"'cf^Knerves.y-3nd- three Spinal .nerves from the sacral region. Para- 
syrnpathetic fvbef-s supply all. of the autonomic effector organs except U^e adrenal 
medulla, isweat gland's, smooth 'muscles of the spleen, |od surface blood vessels. -This ^ 
system is concerned' with protecting and maintaining body resources and generally 
promoting normal body functions. • • . ^ 



The 



sympathetic system consists of fibers that origfnatp from spinal nerves of- 
the thoracic and lumbar regions. This system supplies^ all of the autonomic effec- 
"tocS> Activation" of the sympathetic system increases the use of body resources and 
prepares the bedy to react "to dangerous or sfcressf ul situations (sometimes called the 
"fight-or-fligl\t" reaction). 



Table 2 charts some of the effects of the'autonomic nervous system. 
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Organ 



Eyes 



Salivary, glands 



Respirs^tory system 



^ -TABLE 2 ^- 

Autonomic Nervous System Effects 



Parasympathetic Effects Sympathetic Effects 




^' .Decreases pupiUsize ^ 
Contraction*(near"vision) 
Tear secretion^ 

Secretion of l&rge . 
amounts of^saliva^ 



Contraction of smooth 
muscle 



Increases pupil sizf 
Relaxiif.ion (distant vir^ion) 
Greater tear secretion 



Secretion of small 
amounts C5f salivn 



Relaxation of smooth 
muscle 



HJbrt 



Qlood vessels 



Liver. 



Pancreas 



Adrenal medulla 



Decreases. stroke volume 

Decreases "heart rate 

Decreases blood pressure 
• ♦ 

.Constriction 

Promotes glycogenesis 

and bile secretion . ^ 

Stimulates endocrine 
and exocrine secretions 

V 

No innervation ^ . * 



"Increases stroke volume 
Increases heart rate 
Increases blood pressure 



Dilation 



^ Promotes glycogenolysis; 
"^decreases bile secretion 



Inhibits endocrinp and 
exocrine, secretions 



S'ecretion of epmephrine 
(adrenalin) 



Urinary bladder 



InhijDits sphincter 



Stimulates sphincter 



ERLC 



Sweat glands 



No innervation 



24 



Stimulates secretion 
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Find the following terms in this ma^^e by circlinq ^he words. T^?|y m^ay 
appear frontwards^^or backwards, vertically, horizontally, or diagonally. 



axon->' 
cerebrum 
conductors 
dendrite 



menmqos 
nouron * 
^nriel.nl 
reflex 



gpinnl rnrrl 
syrnp'il iifl M' 
'iyfKjp'.r' * 
thnlrifniJ'. 
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afferent neijron: 



oll-t)r-none law: 



ai actyioid ndeinbrane; 



/ 



\'Ss50ciat»ion neuron: 



autonomic neryous system s 



£ axon: 



brain: 



brain stem: 



Cauda equina : 



cell body : 



central nervous syste 
cefebi^llar hemisphere ; 



cerebellum: 



cerebral cortex: 



^cerebrospinal fluid: 
^ , 1 



neuron that conducts impulses toward the brajn or 
spinal cord. ^ ^ 

property of neurons whereby n nnrve fibpr responds 
'maximally to a stimulus or not gt all. 

middle of thrfe membranes <^urrounding the brain 
and spinal cord. 

neuron lying botween and Iran^mittinq impulscr, 
between ^ensory and »xiotor nnurons (intornouron). 

division of the periplieral nervous system, rontrolry 
^ involuntary body functions. - 

Mong, stem-like part of nerve cell body, conducts 
ngrve impulses awayf^om cell body. ^ ^ 

the majop controlling organ of the h^Ay^ a part of 
the central nervous system. • . ^ 

aft of the brain except the cerebellum and 
cerebrum, located in the .|^ower center of the head. 

spinal nerves forming the terminal portion of the 
spinal cord. • . * 



iG and 




central part of cell, ftntainr, tlio (^oll 
cytoplasm. ^ " . ' ? 

the bfaia and spinal cord. 



one of two hctnispheres which, in addition to* the 
vermis, constitute the cerebell|Hfc| 

portion^f the brain responsible for subconscious 
exeoutihn and coordination muscle mpvemonf. 

outer layer of gray rnaUor of ihn corcihrni 
hemispheres. • 

fluid surrounding the brain and spinal cord, 
protects*4hem from shock. • . - 
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cerebrum: 

cervical region: 
conductivity : 

conductors: 



corous callosum: 

cranialxnerves: 

dendrites: 



diencephalon : 
(interbrain) 

dura mater: - 

effectors: 



'efferent neuron: 



f 



excitability : 

frontal lobe : 

gray m^atter: 

hemisphere : 

hypothalamus: 
< • 

impulse : 
interbrain; 



largest part of the brain, divided into two hemispheres, each 
concerned with the movements and sensations of one side of 
the-body. 

upper region of the spinal cord. 

property of neurons which enables'nerve impulses to bo" 
transmitted by exciting successive segments of a nerve fiber.. 

ipterneurons, relay impulses within.Lho qentral nerwoujT « 
system. ^ 

bundle of fibers which connect the two cerebral hemispheres, 
twelve pairs of nerves originating in the^brain. 

branching portions.of a neuron, receive and conduct impulses, 
to the cell body. 

a central portion of the brain, Yncludes thalamus and 
■hypothalamus. " 

"outen membrane surrounding the brain and spinal cord. 

musc-tes and glands capable of responding to^-stimuli from the 
central nervous system. > ' . 

neuron which conducts impulses away from the bfain or spinal 
.cord. 

property of neurons in which there is a reaction to n stimulus 
by generation of an impulse. , ^ 

one of four functional divisions of the cerebral hefriisphcres, 
regulates voluntary movement. 

' nervous tissue containing 'cell bodinr. nf nnuronn. 

feither half of the cerebrum or cerebellum. 

lower portion of the diencephalon, maintains body 
homeostasis. 

reaction which transmits a communication along nerve fibers. 

a'portion of the brain,'include^ thalamus- and fiypothalamus 
(diencephalon). 
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inter neuron ; 

lumbDsacral i^eqion : 
medulla oblongata : 

medullary body : 

meninges: - 

midbrain: 

motor n euro n: 

& 

myelin! 

■ / • 

neuron ; 
occipital lobe : 



/parasympathetic division 



(system): 
parietal lobe ; 



peripheral nervous system ; 



pi a mater; 



plexus; 
pons : 

receptors; 



neuron lying between and transmitting impulses 
betv^een other neurons (association neuron). 
* ^ 

lower region of the spinal cord. 

f 

lower^ portion of bhe brain stem, continuation of 
the spinal cord. . ^ . 

inner layer of the cerebral hemispheres, composed 
of white matter, 

three membranes surroundinq the conl.ral nervoun 
system. 

part of the bi*ain stem, concRrned vyilh reflex 
reactions, maintaining balance. 

neuron which transmits impiilsnr. from the spinal * 
cord and brain to body parts. - / 

fatty substance which forms nn insulating shoath 
around an axon. 

nerve cell, basic unit of the nervous system, 
transmits communications throughout the body. 

one of four lobes of the^cerebrai hemisphere, 
receives and analyzes visual information. 

division of the autonomic nbrvous system, main- 
tains body resources and normal body functions^ 

one of four lobes of tlie cerebral hemisphere, 
concerned with senses of touch and balance. 

the part of the nervous system lying outside 'Mi(^^ 
skull and vertebral column, subdivides into tho^C 
sensory-somatic and autonomic nervous iiysromru 

innerm'ost membrane of the throo aioninrjos, 
surrounds^the brain and npinnl nortU 

nerve network formed by groups of spinal nerves. 

portion, of the brain. stem, consists mainly of white 
matter, contains the pneumotaxic center. 

sensdry neurons which transmit .impulses in respons<5 
to spjBcific stimuli from the environment. 
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reflex Action ; . 

reflex arc tv 

sensory neuron; 

senspry-somatic 
nervous system ; 

spgcial senses; . 



spinal cqj:d : 

spinal nerves; 

sympathetic division 
.(system); 

synapse; 
temporal lobg; 
thalamus: 

thoracic reqioh ^^ k 
tracts: 



ventricles; 



white matter; 



involantary act resulting from a reflex arc. 

involuntary reapUon 'between -a receptor and an nffector* 

afferent neurop, conveys sensory impulses. 

subdivision of the peripheral neryous systeiYi, includes 
the spinal and cranial nerves. 

perceptions through various organs of conditions outside 
and inside the body, include sight, hearing, taste, touch, 

smell. • , • * . • , 

.* ' « 

column of nervous tissue, center of reflex actions^ con- 
ducts transmissions. to and from the brain; a subdivision 
of the central nervous system.^ 

31 pairs of nerves arising from the spinal cord, supply the 
skin and skeletal muscles. 

division of the autonomic nervous system, prepares , 
the body J:o react to stressful situations. 

^gap between the axon end of one neuron and thp dendrites 
of another neuron. ' • 

one of four divisions of the cerebral hemispheres, con;-/ 
cerned with learning and memory. 

upper portion of the interbrain, concerned with many 
diverse body functions. 

middle region of the spinal cord. ^ " 

nerve fibers, groups of axons within the spinal cord or 
brain. , ' ' 

small cavities within the brainVilled with cerebrospinal 
fluidl. ' , ^ ' . ' 

white substance of the spinal cord nnd hrnin, rnnnisf-i 
of nerve fibers. 
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The Nervous System 
POSr-TEST- 



1. A nerve cell is known as a: 

• * 

* 2. Name the two major divisions of the nervous «yr,tem. 
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What division of the nervous system operates beyond the level of Gopscioun 
control? V . 



4, The nervous system relays. coded communicatjona from one area of the body to 
another through the transmission of: ^ ^ 

A, chemicals. ^ ^ - * . , 

B, impulses. • . \ \ 

C, senses. • . 'I . ^ 
. D. stimuli. 



5. \ Name the two divisions of tfie autonomic wrvoun nyntnin 
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6, Which of the following Is an important function of the nervous system? 

A. controlling the external environment ^ ^ 

B. regulating the growth of body tissues 
coordinating the movement of muscles 

D. providing nutrients for body cells 



?• The junction betwe(^n two nerve cells is called a: 

. A. threshold. - ^ 

^ ' 6. stimulus. 

C. reflex, 

D. synapse. 



8. The long, thin part of a nerve cell that conducts impulses away from tho eel 
body is called the: • ' 



9. Which nerve cells only carry messages toward the central nervous system? 



A. 'motor neurons 

B. interneurons 

C. sensory neurons 

D. association neurons 



IJD. All neurons will react to a proper stimulus by generating an impulse. What 
property of neurons does this illustrate? 



11. An- impulse, generated in a neuron will be tranflmiLted throurjh^tho onliro r-nlL 
What property of neurons does this illustrate? 
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12. Impulse transmission within a neuron occurs elect^ally, but across a syn^pso 
occurs: 



13. Neurons that monitor the environment are called: 



A. effectors. 

B. coordinators. 

C. receptors. - 

D. coriductors. 



14. Name the three major divisions of .the brain. 



15. Which part of the brain contains cardiac, respiratory, and vasomotor centers? 

v ■ . * 

A. interbrain ^ . ^ 

B* midbrain ^ ^ ' 

C. ponfe 

O. medulla - , 



16, iThe^pneiKnotaxic center is located in what division of the brain r>tnm? 



7 

17. , Name the two organs thatj orm the interbrain. 
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18. What division of the brdin bperates'^Mely at the subconscious level? 

19. The cerefl^al hemispheres are connocted by a b\indle of fiber?! rnlled the: 




20. Narjie the four lobes of the cerebral hemispheres. 



21. Which structures of the^brain are filled witli cerebrospinal fluid? 



A. nerves 

B. ventricles 

C. hemispheres 

D. lobes 



22. • Which qf^the follo^ng is a major function of the spinal cord? 
A. controlling 're flexes 

'B. producing cerebrospinal fluid ♦ ^ » ' 

^ C. rnitiating breathing 

D. regulating internal temperature 
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23. List the thfee.meninqes. 



24# The major controlling. organ of the nervous system is the: 

A. spinal cord, 
p. heart. 

C. . brain. ' ' ' - ' 

D. stomach. 



25. Name the two organs of the central nervous system. 



s 



\ 



26. The three membranes that surround the organs of the central nervous system 
are (collectively called the: " ' 

^ — r^* ■ 



J 



27. The portion of the brain that is responsible "for smooth and balanced executions 
of movements is the: , ^ 

A/ cerebellum. 
B. pons. 

hypothalamus. 
^ D. medulla. 
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28. There are^how many pairs of spinal nerves? 

. .A. 8 
"fe. 12 
• t. 20 
D. . 31 



29. ' Name^the two major systems (divisions) of the^eriphefai nervous system. 



V • 

30. Write in the number of pairs of spinal nerves that originate in each spinal region 
I * below. ' / ^ 

cervical * ^ ^ \ 

'o.* thoracic 

lunibar * ^ * ^ 

sacral ' 
coccygeal ^ 



* 4 



31. The 12 pairs 5f nerves' arising from the brain that supply fj^ers to the head, 
neck, and chest regions are the: « ^ ' - ' 

1 :: — ^ — : ■ ^' ' '• 

32. In several bqdy/egions, groups of , spinal nerves form complex networks called: 

effectors. ' ^. 

B. plexuses: Jfe . , \ 

C. receptors. 

D. reflexes. * * - . , ^ 
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Whiqh cranial nervejs responsible fpr the^^nse of smell? 

A. olfactory o ^ ^ ^^^^ 

B. optic , . ^ ' 

C. oculomotor ' » ^ 

D. trochlear ^ . ' ' 



List the three. autonomic nervous system effectors. 



The division of the autonomic system that is conceropd with maintaining body 
resources and horfrial body functions ts the: ^ . * ^ • 



Name the division of the autonomic nervous system that prepares tl^ body fc^r 
dangerous or Itressful situations. " 
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INTRODUCTION 



. 'These instructional modular units have been developed for the Pennsylvania 
Department of Education for use in vocational education programs. They were 
designed on the assumption- that a basic understanding of hum'sn anatomy and 
physiology is essential to any person preparing to entef a health care occupation such 
as practical nursing, nursing assistant, medical assistant, emergenc)4 medical 
technician, or dental assistant. Each of these modular units will c(5ver the most 
important aspects ""of one of the major systems of the human' body; In the first four 
units the following systems are covered: circulatory system, respiratory system, 
musculoskeletal system, and digestive system. In the second four units, the 
endocrine, reproductive, nervous, and genitourinary systems are covered. 

Tfiis Instructor's Guide is designed to provide suggestions on how to use a 
modular unit most effectively in your instruction. These recommendations, however, 
do not represent the only way to use these units; >'bu may be able to devise more 
beneficial uses for the materials. . x 



THE MODULAR UNITS 



. Each modular unit i*^ .r.ade up of peveral components: a pretest, three to six 
instructional nnodules with optional activities for the students, a, glossary of terms 
used in the, unit, and . post-test. Each of these components has a specific purpose 
and is organized in a specific way, as explained in the following sections. 



t 



Pretest 



After reading the preface, which is sinpiply arf introduction to these instructional 
units, students working through a a»odula> unit should first take the pretest. vTheir 
answers should be written on a separate" pi eot; of paper labeled "Pretest" (they snould 
not have access to 'these answers vk\^r\ -taking the post-test)- As its ' ijiame 
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imDlies this- test is designed to b6 tikpn by the sttident be ore begmn.ng work on the 
m£uSl conta^^^^ in 'he unit. Its^urpose is twofold: (l).to stimulate mterest .n 
• Sil modulS^unit by giving/the student a ere view of the topics covered, ancj (2 to- 
i^ovrd^ iX^a ion t^o thi 'instructor on what students do and do n°t '<now, before 
Tnd after working through the unit. Based on the student's performan(»e on the 
SpfpJt Jhe ins ?uctor may wish to emphasize- those areas of the modular unit which 
S.'a require specf^ attention and extra effort on tfie part of the students 
Suctor should score the pretests after the students have completed them but 
sC^not share these scores with thfe .students. After completing unit students. 
S^hen' take the post-test (which involves all of the questions on the pretest, and 
mteTLtructo^ may then compare post-test scores to pretest^res in order to 
evaluate the amount that students havp learned from the unit. 




Instructional Modules 



This modular unit is composed of four separate but closely relate,d modules 
includng Introduction to the Nervous System, Nerve Impulse f °"duction The 
Central Nervous System, and The Peripheral Nervous' System. After aking the 
nrltest students -shoufd ead through and^udy ea^h of the instrudtional modules 
'f or t^ students^ benefit, each module begil^with a statement of ^He pbject.ves ha 
a student should have mastered upon completion of thdt particular module. Jhe level 
of achievement of * these goals is measured by students' performance on the 
Corresponding section at the final post-test. The language level and content of each 
mo5Se is aimed toward students seeking an introduction to the component^ 
"true ures anrfunctions, and the basic terminology required for ^^V^^derstan^ng 
the nervous systerrt. However^ some m'aterial may be too technical °r ^the^J'^^ 
fn%p4pr!ale for certain programs. Instructors are urged to use their judgment to 
determine if any areas are too difficult, and should be omitted. ^ 



-. Optional Activities ' v 

Following r-.any modules era cp..ona. 'activities .ncenoed to provide the student 
with an oppirLity to'pursue tne . ..".cent of the module ar a more in-depth. level 
rSny of t?^se activities may require teacher participation, at leas, in obtaining and 
'preparing additional materials •.'o.- -t-.jencs to utilize. 

■ rr rr':°3tr.:' oSou^ion 
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text becaus&«*a basic knowledge of the proper structure and function of the human 
body 'n a healthy individual seems more appropriate for the purposes of an intro-^ 
'ductory program, ir^you do choose to discuss common disorders, the most effective 
approach may be one; in which you use disorders to illustrate what can go wrong in the 
body, as a means of clarifying the students* understanding of how the body works 
when funptrining properly. 

You may "also wish to provide students witn the names of» books or articles as 
suggested readings to further their L*nderscanding of a particular area. 



Glossary , ' . ^ ' * 

After the last of the modules in the unit is a glossary. This is not intended to 
be a comprehensive glossary to be used by students as a dictionary. Rather,^ it- 
includes the basic terms used in the unit which are necessary to an understanding of 
the system»-coyered. Those underlined woros which, appear in the modules and have 
been defined In the l&Kt are not always defined in the glossary. Some of these 
particular terms have been used in the module because tHey are essential but difficult 
terms needed to explain the contend taught in the unit. Students^should use the 
glossary to review the vocabulary essential to^the^unit before taking.the post-test. 

€ f 

* Post-Tests . ' ' 



Thfe post-test . is the final §ssessnrient of a student's understanding of the 
material presented in each r.iuuule. It Consists of multiple-choice and open-ended 
questions designed co measure d student's maSlery of the objectives ^stated at the 
beginning- of ^each'^modur.. Xach of the questions has been written to measure an 
aspect of the skills, and/r^^^bwledge that a student may be exfSdcted to acquire a 



result of^ working throLgn a particular unit. The post-test includes the questions used 
,in Che protest, whici" caQ oe used for bef/3re- and- after comparisons; and it include^ 
additional difficult qu<^§tioos which measure knowledge of, subjects treated spe^cif- 
icaiiy in the modul is«' 



i 
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SCORING THE POST-TESTS 



nnr At mentioned, the purpose cf the post-tests is to measure whether or 

n?t ^n^"h has mastered the objectives state'd at the beginnin. of each .-nodu-e. 
Due to the variety of ways in which ceachers may choose to. utidze these modules 

practical to set a standard cut-off score on the post-test that would indicate mastPrv 
of the objectives. Rather, teachers are asked to use their prS^fessionTfudgmrnt 'n 
ha^^ttThe '^^^tudenfs performance on' the post-test nd clt's 

hJL \ T^'.^^'^'^ objectives stated for the modules. In making this 

determination, you should consider at least all of the following factors: 



(1) How long is the post-test"? 

<— 

(2) How much information is included in each module and how complex is the 
^ information, relative .to other modules? 

♦ * 

(3) h5s the student been exposed to* tfie kinVof curricular material before' 
That IS, has the student been tayght the, basics of this system of the body- 
before* * ^ 



(4) 



(5) 



Should the entire class be required to achieVe a certain score in order ta 
pass, or should each student be considered individually? (This depends on 
how and with whom you use this module as instructional mat|f laL) 

■Should tlie student be graded pass/fail on mastery of objectives in each 
module, or^on the u^i^ as a whole? • * ^ 



To facilitate the,?c0xing of the' post-test, each student- will record his' 6r her"^ 
answers 6tw>he "separate sheat of paper. You should first mark each answer correct 
nl^JCSnn' Then e^he student a "pass" or "fail" on each module by countCrhe 
rreTans"?^"'' oorrectly, or score the unit, as a whole by adding'up alho? Ihe 



Because of the subject matter, responses fe open-ended questions may vary 
slightly from those provided, but theee responses may also be acceptable. AqaiTT in 
iSl™'^' -nstructors are asked to use their professional jOdgment to determme If a 
response la correct. . . a 



^ ■ ■ 

*In order to compare students' scores on the pretest and^^s^st-test, review 
•he scores each student acn.evec on the pretest, then total the score students achieve 
on these same questions appearing in the post-test. (Please note: these questions 
have been placec in different sequence and renumbered; both their old and new 
'^umbers are listed in the ariswe; kevj You may wish to compare the students' scores 
on the entire set of '.terr.s vv'nicr. ^opear£. In both tests,, or on the items for each 
nno^lule, c: on each it.m l-idiCidu^Ily. Whichever approach seems most useful can be 
^accomplisned by using tne information given. . ^ 

■* * 

On the following pagsis .s a' list of answers to the pretest and post-test ques- 
tiont, which is provided :o facilitate* the grading of your students' papers. 
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Pretest 



ANSWER KEYS 



2; 
3. 
4, 



sympathetic systenri, 
pa^asympath8tic * 
system " * . 

neuron 

3 ' , 
D 



axon 



7. brain, 

spinai s;ord: 

8.. menihges - 
9. A 

10. b 



11.^ brain s]:em; 
cerebellum^ 
cerebrum 



12. D 



13; cranial nerves 

14. sVmpat'hetic system 

15. B » 

16. heart muscle, 

f , snnooth muscle, 
glands 

17. ^ A / 
IB. Q 



Post-test 



NOTE: Starred question numbers indicate .those questions y/hich also appeared on 
the pretest. The pretest number of each repeated question is given in paren- 
theses. Post-test questions 1-6 refer to materials presented in module 1, 
^ Introduction cc the"^ Nervous System; questions 7-13 refer to module 2, Nervous 
itT.pulsfe CondUwCion; questions 14-27 refer to module 3, The Ceatral Nervous 
System; and questions 28-36 refer to^nrybdule 4, The Peripheral Nervous Systerp. 



C2) rieurorr 



* 2. can:.'- 

peripnev^a: 

3. / .aijt«l'"iO«T.iC 



"^Sw .(1). sympathetic 



6. 



^ system, 
parasympathetic 
systerf. 

C 



sVstern 
*4. a) 3 



*7. (4) D 
.'(5) axow 



9. .C 

10. excitability . 

11. conductivity 

12. . chc-miealiy 



13. 



♦14. (11)' brain stenrv, . ' 

cerebellum, 
cerebrum 



♦15. (10) D . 



16. pons 

17. , thalamus, 

^ hypothalamus 

18. . cerebellum 



19. corpus 
callosum 

20. frontal, 
temporal, 

• parietal, 
occipital 



♦21. (18) B 
♦22. (17) A 



23. 



dura mater, 
arachnoid, 
pia mater 



♦24. (6) C 

♦25. O) brain, 

^ spindl cord 

♦26. (8) meninges 



♦27. (9) A 



♦28. (12) D 



29. ' sensory-somatic, 
autonomic 



30. 



8, 12, 



♦31. (13) cranial nerves 



♦32. (15) B 
^ 33.^ A 



♦34. (16) "^heart muscle, 
smooth muscle, 
glands 



*35. 



parasympathetic 
system 



♦36. (14) sympathetic 
system 
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